The contribution of germinal mosaicism to human aneuploidy.
Germinal mosaicism in a parent is considered to be a rare cause of aneuploidy in the offspring. The aim of this study was to assess the incidence of pre-meiotic errors, indicative of germinal mosaicism, leading to aneuploidy compared with those that occur at meiosis I. The material consisted of 126 oocytes, unexposed to sperm, donated by 57 women with an average maternal age of 35. The oocytes were at various stages of maturity and were analysed by array comparative genomic hybridisation. Of these, 102 gave conclusive results, comprising 47 that were immature, at the germinal vesicle (GV) or metaphase I stage (MI); 34 complete metaphase II-first polar body (MII-PB) complexes together with 21 incomplete complexes. Oocytes at the GV or MI stage provide direct evidence of pre-meiotic aneuploidy. Complete MII-PB complexes with the expected reciprocal gains/losses provide information on MI errors; those with non-reciprocal gains have pre-meiotic errors. Overall, 29 oocytes were aneuploid, and the source of the error was known for 21. In 8 (from 7 women) the error was pre-meiotic consisting of 4 MI oocytes and 4 MII-PB complexes with non-reciprocal gains. The remaining 13 were the result of errors at meiosis I. Although pre-meiotic errors occurred in only 10% of informative oocytes, most notable was the fact that for those oocytes where the source of the error was known, 38% were caused by germinal mosaicism compared with 62% that were the outcome of a meiosis I error. None of the women with germinal mosaicism were infertile.